S1. Supplementary Materials and Methods

MS Analysis for Repeated Sprays of 4-carboxyphenylboronic Acid.
LTQ XL-Orbitrap Hybrid (Thermo Fisher Scientific). -40 V/-60 V tube/capillary voltage. 275 o C capillary temperature, 0 kV applied voltage unless otherwise noted. Scheme S1. Schematic for spraying 100 μM 4-carboxyphenylboronic acid in water into the mass spectrometer for analysis. 4-carboxyphenylboronic acid (1.3 mg, 1.0 mM) was dissolved in 7.8 mL of a 10 μM sodium benzoate solution (as internal standard). Then it was diluted 10-fold in 10 μM sodium benzoate solution to a final concentration of 100 μM. This solution was sprayed 1.5 cm at 5 μL/min (120 psi N2 coaxial sheath gas) into either the mass spectrometer inlet. Samples were analyzed by high resolution mass spectrometry in negative mode and the peaks corresponding to 4-carboxyphenylboronic acid, 4-carboxyphenol, and B(OH)3 were normalized to the benzoate peak. The relative abundance of 4-hydroxybenzoic acid remained low; this could be caused by poor ionization efficiency when no voltage is applied or low conversion from the short reaction time.
To study the effect on the conversion of 4-carboxyphenylboronic acid to 4carboxyphenol over multiple rounds of spraying, droplets were collected in a dram foilwrapped capped glass vial with a needle punctured for gas escape. It should be noted that the large N2 flow rate led to fast evaporation of the droplets collecting on the bottom of the vial. After 100 μL of 4-carboxyphenylboronic acid solution was sprayed into the vial, the collected sample was redissolved in 100 μL water and the spray process was repeated.
H NMR Analysis of Phenylboronic Acid Spray.
Scheme S2. Setup for analysis of cleavage of phenylboronic acid by 1 H NMR. (Note, water here is D2O) (A) 100 μM phenyl boronic acid is added to the sprayed droplets. (B) 100 μM phenyl boronic acid is dissolved in D2O, then sprayed.
NMR was collected on a 600 MHz Varian instrument with a presaturation pulse on the residual HOD peak. D2O had to be used for clear 1 H NMR analysis. Chemical shifts are referenced to SO2Me2 (3.14 ppm). Phenylboronic acid (1.7 mg) was dissolved in 0.69 mL D2O to generate a 20 mM stock solution. A control of this solution diluted to 100 μM in D2O and left at room temperature for 17 hours shows no conversion to phenol ( Fig. S3A) . A second control with 100 μM phenylboronic acid mixed with 100 μM H2O2 shows conversion to phenol ( Fig. S3B ).
Two conditions were tested (setups are shown in Scheme S2). First, D2O was sprayed three times successively, then the 20 mM stockphenylboronic acid solution (100 μM final concentration) was added. Second, adding phenylboronic acid solution (100 μM in D2O) was sprayed three times successively ( Supplementary Fig. 3 C-D) . Spray conditions were altered to 10 μL/min and a distance of 7 mm. After spraying was completed for either condition, a stock solution of SO2Me2 was added as an internal standard (100 μM) to 0.7 mL of collected droplets. All solutions incubated overnight (~17 hours) before taking NMR.
S2. Supplementary Discussion about the NMR analysis NMR of the Reaction between Phenylboronic Acid and H2O2 Generated in Microdroplets.
In addition to observing phenol upon spraying phenyl boronic acid, several features in the NMR of sprayed phenylboronic acid (PB) are of note. For the sample with PB added after D2O is sprayed (Scheme S2B, SI Appendix, Fig. 3C ), the remaining phenylboronic acid (pKa=8.9 (1)) was partially converted to phenylboronate (PhB(OH)3 -), leading to broadened, upfield-shifted NMR resonances. These NMR resonances were confirmed with a mixture of PhB(OH)2 and NaOH (SI Appendix, Fig. 3E ). For the sample with PB dissolved in D2O prior to spraying (SI Appendix, Fig. 3D ), no phenol was detected by NMR. Instead, the broadened, upfield-shifted NMR resonances were solely observed, indicating only a mixture of PhB(OH)2 and PhB(OH)3was obtained. This result may be caused by the presence of abundant hydroxide ions in neutral microdroplets arising from the different pH and pOH within the microdroplet environment (2) , which is the same argument made for acceleration of acid-or base-catalyzed reactions in microdroplets (3). This NMR result is also in agreement with the relatively low conversion of arylboronic acid to hydroxyarene observed in microdroplets by mass spectrometry (SI Appendix, Fig. 3C) as tetrahedral phenylboronate is much slower to react with alcohols (i.e., H2O2) (4, 5). Movie S1 Video played 10 times faster than real time after 15 seconds, showing the generation of H2O2 by spraying water onto a peroxide test strip containing organic redox indicator and peroxidase. A blue color change indicates the presence of H2O2 generated from aqueous microdroplets.
